Coding microsatellite instability analysis in microsatellite unstable small intestinal adenocarcinomas identifies MARCKS as a common target of inactivation.
Approximately 15% of small intestinal adenocarcinomas show inactivation of DNA-mismatch repair (MMR) and display high-level microsatellite instability (MSI-H). MSI-H tumors progress as a result of mutations affecting coding microsatellites (coding microsatellite instability, cMSI) that may result in a functional inactivation of the encoded proteins and provide a selective growth advantage for the affected cell. To investigate the cMSI selection in small intestinal carcinogenesis 56 adenocarcinomas were tested for MSI. Eleven MSI-H carcinomas (19.6%) were identified and subjected to cMSI analysis in 24 potentially tumor relevant genes. Mutation frequencies were similar to those observed in colorectal cancer (CRC). Beside high frequencies of cMSI in TGFbetaR2, ACVR2, and AIM2 we detected MARCKS mutations in 10 out of 11 (91%) tumors with a 30% share of biallelic mutations. Since little is known about MARCKS expression in the intestine, we analyzed MARCKS protein expression in 31 carcinomas. In non-neoplastic mucosa, MARCKS was found to be expressed with a concentration gradient along the crypt-villus axis. In line with cMSI induced functional inactivation of MARCKS, 8 out of 11 MSI-H adenocarcinomas showed regional or complete loss of the protein. In microsatellite stable (MSS) small bowel adenocarcinoma, loss of MARCKS expression was seen in 2 out of 20 tumors (10%). In conclusion, we herein present a cMSI profile of MSI-H small intestinal adenocarcinomas identifying MARCKS as a frequent target of mutation. Loss of MARCKS protein expression suggests a significant role of MARCKS inactivation in the pathogenesis of small intestinal adenocarcinomas.